presents a comparison of the shape of the ITP interface in the wide channel, with and without the pillar array. We fabricated the pillar-free channel in a 300 μm PDMS layer and bonded the top side to a glass slide which acted as an external structural support to prevent the collapse of the channel's 'ceiling'.
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S2. ITP interface in converging channels
The tapering angle of the converging region between the wide and narrow section of the channel must be chosen to minimize dispersion of the ITP interface while maximizing the internal volume of the chip. Fig.   S3 shows the geometries tested to this end, with a tapering angle between 10° and 60°. While lower tapering angles are preferred as they cause less sample dispersion, they lead to a smaller internal volumes, and therefore reduce the processed sample volume. Conversely, higher tapering angles enable a larger internal volume, but lead to more dispersion. We found that geometries with an intermediate tapering angle
= 30° provided a good trade-off between dispersion and internal volumes. The dispersion due to 'legs' can be overcome by adding geometrical features near the entrance to the narrow channel. Fig. S5 shows several designs with such features, which include moderate tapering angles and step-wise tapering. A lower tapering angle at the end of the converging region (Fig. S5c) did not reduce dispersion.
Step-wise tapering (Fig. S5d ) largely prevented dispersion, but was found to be less robust than the chamber geometry ( Fig. S5e-h ), where the channel widens to slow down the fast moving front, while allowing the rear part of the interface to close the gap. Varying the length of the chamber changes the time allowed for the interface to recover. In the short chamber (Fig. S5g ) the interface does not become uniform ('straight') before reaching the end of the chamber. The best performance was achieved with a 3 mm long chamber incorporating a dense pillar array (Fig. S5h) , followed by the 1 mm long chamber with a sparse pillar array (Fig. S5e) . c  2100  650  1200  1050  d  2500  675  2200  790  e  6500  200  5500  190  f  2900  300  3000  390  g  1500  630  800  2000  h  8400  140 6500 180
Figure S5. Top-view schematics of the large-volume focusing geometries tested, which include geometrical features before the entrance to the narrow channel, aimed at recovering a focused interface from its dispersed state at the end of the converging region. (a) Control with a sparse pillar array, (b) Sparse pillar array in the wide region and dense pillar array in the converging region, (c) Gradual tapering, (d) Stepwise tapering, (e) 1 mm long chamber with sparse pillars, (f) 3 mm long chamber with sparse pillars, (g) diamond chamber with sparse pillars, (h) 3 mm chamber with dense pillars. We achieved the best performance with configurations (h) and (e).

S3. Electrode placement
As is described by Persat, Suss and Santiago 1 , the placement of electrodes in the reservoir of an electrophoresis chip may affect the focusing result. Two general recommendations for electrode placement are given: "(i). the wire is kept well away from the channel entrance to mitigate the effects of pH changes and bubbles generated by the electrode; and (ii). placing the tip of the wire at the bottom of the reservoir is easier to reproduce (vs. suspending the wire part way down the reservoir)." 1 We heeded these recommendations by using x,y,z-micropositioners (SE40, Perfict Lab, Shenzhen, China) with a custom electrode holder to position the platinum electrodes (diameter 0.5 mm) in a reproducible way. The electrodes were always placed vertically along the wall of the reservoir diametrically opposite the channel entrance, and the z-stage was adjusted so that the electrode came in contact with the floor of the reservoir.
S4. Approximation of constant current during electromigration through the wide channel section
For an LVF channel of depth , comprising a wide-channel section of effective width 
where ∆ is the difference between the temperature in the channel and the ambient. Rewriting this, and using the approximation that the narrow channel accounts for most of the voltage drop, we obtain:
